Upregulation of norepinephrine transporter function by prolonged exposure to nicotine in cultured bovine adrenal medullary cells.
Nicotine acts on nicotinic acetylcholine receptors in the adrenal medulla and brain, thereby stimulating the release of monoamines such as norepinephrine (NE). In the present study, we examined the effects of prolonged exposure to nicotine on NE transporter (NET) activity in cultured bovine adrenal medullary cells. Treatment of adrenal medullary cells with nicotine increased [(3)H]NE uptake in both a time- (1-5 days) and concentration-dependent (0.1-10 muM) manner. Kinetic analysis showed that nicotine induced an increase in the V (max) of [(3)H]NE uptake with little change in K (m). This increase in NET activity was blocked by cycloheximide, an inhibitor of ribosomal protein synthesis, but not by actinomycin D, a DNA-dependent RNA polymerase inhibitor. [(3)H]NE uptake induced by nicotine was strongly inhibited by hexamethonium and mecamylamine but not by alpha-bungarotoxin, and was abolished by elimination of Ca(2+) from the culture medium. KN-93, an inhibitor of Ca(2+)/calmodulin-dependent protein kinase II, attenuated not only nicotine-induced [(3)H]NE uptake but also (45)Ca(2+) influx in the cells. The present findings suggest that long-term exposure to nicotine increases NET activity through a Ca(2+)-dependent post-transcriptional process in the adrenal medulla.